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ia emct with the recording nutwul » that 
heat is conducted from such maxbngs to « 

25 recording layer. Depending on the bnd ol 
change brought about in the recording layer, 
the information-wise heating results « • 
visible record cr a latent record which has 
lt > be developed to a visible form by W lC *- 

30 ticn of a developing substance e.g., a powder 
whkh adheres » the areas of the ><™*"* 
Uycf which have been transformed by heat- 
ing or a liquid which removes those areas 
of the recording layer or the background 

"toc present invention provides heat- 
sensitive rcccrdinj raatcrialt with very good 
properties (cr use in fenning, by information. 
Vischeatio* a latent record which is acccm- 

4ft turned hr an information-wise change in the 
wtubHity of the recording, layer and can thus 
he developed by development techniques 
hated *m the treatment of the recording 
material with a solvent The invention al« 

45 comprises recording metheds usm? such 

materials. . , 

According to the present invention, there 
is provided an wfcrmation-rccording method 
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(2) a hydroiTpropylmethylccnulose (pre- 
ferably having a decree of substitution of 
1.7—1.8 (methyl) and 0.1-O-2 (hydroxy, 
propeiy!) and a viscosity such that a 2 r A 
solution in water at 20°C has a viscosity of 
45 Poises); 

(3) a slightly hardened methylol mel- 
ammt resin or a slightly hardened wholly cr 
partially ctherified methyloi melunine resin 
of the water-soluble type, e.g. a methylated 
methylol melamine resin (such resin having 
preferably been slightly hardened by the 
addition of an inorganic or organic com- 
pound containing acidic group*, by moderately 85 

SEE ERRATA SUP ATTACHED 
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(54) IMPROVEMENTS RELATING TO THERMO- RECORDING 



(71) We, Agfa-Gevaoit, a naomloze 
vcnaootsch&p organised under (he Laws of 
Belgium, formerly Gevaert-Agfa, a Belgian 
Company, cf 27, Septestraar, Mortsel- 
Antwerp, Belgium, dc hereby declare the 
in vena oo, lor which we pray that a patent 
may be granted to us. and the method by 
which it is to bs performed, to be par* 
ticularly described in and by the following 
statement : — 

The present invention relates to a method 
cf recording information by means of a heat- 
sensitive recording material 

Various heat-sensitive recording materials 
have bees proposed for use in recording 
graphic infofinacioa. Such materials comprise 
a recording layer which undergoes some 
physical and/or chemical change when 
heated. Normally such materials are intended 
to be information- wise heated by generating 
beat by means cf radiant hut energy in image 
markings of a graphic original while this is 
in contact with the recording material so that 
heat is conducted from such markings to the 
recording layer. Depending on the kind of 
change brought about in the recording layer, 
the information- wire heating results in a 
visible record cr a latent r e cord which has 
to be developed to a visible form by applica- 
tion of a developing substance, e.g., a powder 
which adheres to the areas of the recording 
layer which have been transformed by heat- 
ing, or a liquid which removes those areas 
of the recording layer or the background 
areas. 

The present invention provides heat* 
sensitive recording materials with very good 
properties for use m forming, by information* 
wise heating, a latent record which is accom- 
panied by an information-wise change in the 
solubility of the recording layer and can thus 
be developed by development tcchniQues 
based oo the treatment of the recording 
material with a solvent The invention also 
comprises recording met beds using such 
materials. 

According to the present invention, there 
is provided an infornution-recording method 

[Price 2Sp) 



wherein a recording material is used compris- 
ing t heat- sensitive recording layer of a 
can position such that the solubility of any 
given area of the layer in a given solvent (to 
be used in the method) can be increased by 
frc iting that ares of the layer, wherein the said 
layer is information- wise he ated to produce 
a record of the information in terms of a 
difference in the solubilities in the said solvent 
of different areas of the recording layer, and 
wherein the whole layer is then contacted with 
such solvent to cause the portions of the re- 
cording layer which are soluble or most 
soluble in such solvent to be removed or 
penetrated by such solvent, the said method 
being characterised in that the said record- 
ing layer is wholly or mainly compNosed of 
one or more heat-sensitive polymeric com- 
pounds or compositions identified in the 
following list: 

(1) a gaUcromannany which is a ghieoaidc 
having the following structural units: 
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(2) a hydrcorypropytmethylcellulose (pre- 
ferably having a degree of substitution of 
1.7— l.g (methyl) and 0.1— 0 J (hydroxy, 
propexyl) and a viscosity such that a 2% 75 
solution in water at 20°C has a viscosity of 

45 Poises); 

(3) a slightly hardened methylol met- 
amine resin or a slightly hardened wholly or 
partially etberified methylol melamine resin 80 
of me water-soluble type, eg. a methylated 
methylol melamine resin (such resin having 
preferably been slightly hardened by the 
addition of an motmuuc or organic com- 
pound containing acidic groups, by nwderatrJy 85 

SEE ERRATA SUP ATTACHED 



ceo ~r> \ oqq 1 1 : OC 



800 421 5585 PAGE. 03 



1.2-15.9:1 



10 



15 



20 



all-over heating the recording layer, or simply 
by keeping the recording material « room 
tanperaiure for some weeks). Suitable addi- 
tives containing acidic groups ire, e.g., cune 
acid, ascorbic acid, boric acid, mac., 
anhydride, phosphoric acid, gallic acid, 
barbituric' acid, l^ibydro.y^nzo.c . acid 
p-.mino-saticylic acicT, stearic ^ «id "Koruc 
acid, mandelic acid, succinic acid, raethacryi.c 
acid and poiyacrylic acid; 

(4) a lesrrcinol formaldehyde ream which 
» soluble in ethanol or in a mature ef 
ethand and water and which becomes soluble 
in water alone by heating; 

($) a composition containing a water- 
soluble polyvinyl alcohol rawed with a cem- 
pewd containing (a) rcacuv* carbo^l 
trcupfi) e.g. formaldehyde or 1,4-didiloro. 
£3 butinedionc. (Tte «~J ri 2J?S 
aldehyde probably, rcsu u in the Jomanon 
of an acetal grouping of the following type. 

_CH_~CH-CH.-CH-CH_.-CH- 



30 



35 



SO 



I 

OH 



O— CH,— O 



An essential condition for obtaining a product 
that is soluble in water ui the use cMorm- 
aldehyde in an amount that * 
smalleTthan that of ^^^^ 
(6) a compoMtioo which becomes water- 
soluble or raorVwater-scluble on he»ng and 
fomprises -n acidic compound and t w.ter- 
ntcrubk polymer contain, a basic n^regen. 
conuining heterocyclic nucleus of the type 
present in the following recurnng unit: 




wherein: ^^ m \^m 
Z represents ihe necessary atoms to complctt 
s substituted or unsutstitutcd aromatic 
nucleus, and 
R represents hydrcgeo 



R represents nycregct. or a group . which 
maintains the basic properties of the nttrogen 
«crato which it is attached, eg, an a iphatic 
h^ctrboa group or substituted 
bydxocarbc* group such as an 
aralkyl iroup, more parocuisriy a meinyi 

SctobTy 5Sochloric acid, acetic aad, cr 
tZlsmu or • copolymer of an «Jt- 
ethvlcnicrfT unsaturated compound ccnttin- 
in? t^bniylic or wlphonk acid group « !*, 
pSyacrylic acid, porystyrene 
cwlrimethscrylic actd/styrene), cnpo>- 
S^i^-vinylpyrroUdone^ copoly. 
Ste ,cid/.crylimide), ccpJy(methacn^ 



cr an analogous compound. The acidic com- 
ocund is preferably used in a weight ratio 
It in respect of the basic J* 1 **"' 

mere preferably in a weight rauo of 50 to 
IQQVt Said basic polymer is preferably pciy- 
fU-dihydrc^2,2,4-trunethylqumoline); 
{ Vj) T a reaction product of (a) a wuer- 
soluble polymer or copolymer of an 
cthylcnically unsaturated compound contain- 
ine one or more carboxylic acid groups, e.g. 
pclyacryJic acid, and (b) 1 rcaaive compound 
♦uch product being one which »s less soluble 
in water than said polymeric compound but 
which on beine heated dissociates to form a 
composition which is more soluble in water 
than said reaction product. (Suitable reactive 
crmpounds are cobalt naphihenate and Z,V 
dihvdroiy benzephenone); 

&\ a cresol-formaldchydc resin of the 
novolak type, which resin can advantageously 
be mixed with a peroxide compound, e g. 
cumene hydroperoxide; 

(9) a pbenoUformaldehyde resin of the 
ncvolak type, which resin_can advantageously 
be mixed with a pcnuide compound, e.g. 
cumene hydroperoxide. The novolak resins 
are prepared in a manner simitar to that used 
fcT the preparation of resole resins save for 
the fact that the reaction is conducted in an 
acidic medium, instead of an alkaline medium 
as is the cas* with resoles. In • typical :yn- 
thesis ncrolaks are prepared by heating one 
mole of the phenol or cresol with 1 to 0.3 
mole of formaldehyde in an acidic medium. 
The temperature at which the reaction is con- 
ducted is generally from about 25°C to 
about 175°Q. 

(10) a polymer (which may be a bann- 
er copolymer) containing an mo group unked 
through a carbon atom to a rurxile group. 
Preferred polymers in *U n teg^rya re 
pofymcrs comprising grcups of the following 
structure: 

CN CN 

I ! 

i A 

wherein: t r * 

R represents a lower alkyl group (C— 

preferably a methyl group. . , 
The preparaticn of polymers ccnraw.ng such 
nouns is described «V "Die MakromoAulare 
ffi 103 (1967) p. 301-30* Ty^aJ 
representatives are polyesters and pol) amides 
containing the following structural gttup in 
their recurring units: 
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wherein : 

R represents a jowcr aliyl group and Y a 
bivtlcnt hydrccarben radical preferably an 
alkylene radical of less than 4 carbon 
5 atoms. 

Partially gcod results are obtained with 
a polyester or a pclyamidc having the follow- 
ing recurring units respectively : 



10 (\Y t poly-N-vinylpyrrolidonc; 

(12) crude and/or bleached shellac which 
can advantageously be mixed with a peroxide 
compound, e.g., cumene hydroperoxide; 

(13) poiy(l,2 - dihydro - 2,2,4 - tii- 
15 methylquinoline); 

(14) poly-N-vinylpyrrolidcne in ndmix- 
turc with a water-soluble meJambe-fcrm- 
aldehyde resin; 

(15) a composition containing polyvinyl 
20 alcohol ox a partially hydro lized polyvinyl 

acetate mainly containing vinyl alcohol units, 
mixed with a quincne-diazidc compound 
(e.g., as described in United Kingdom Patent 
Specification Mo. 1,13*^544) and an aldehyde 

25 or a latent aldehyde, preferably formaldehyde, 
or a latent aldehyde splitting off form- 
aldehyde on heating. e»g. dimethylolurea. As 
suitable quinoce-diazide cenrpcunds are par* 
u'cularly mentioned: nanhthequincne - 1,2- 

30 diaridc<2) - 5 - sufphcuylchloride and 
naphthoquinone - 1,2 - diazide(2) - 4- 
sulphonykhJoride; 

(15) a c^IyfityTene/N-vinylpyrroh'dcce) 
which lias been used as a latex Caquems 

35 dispersion) in forming the recording layer 
and which undergoes an increase in solubility 
in a Ci — C, alkancl oa being heated; 

(17) a copoly(ityrene / acryUte ester) 
which has been used as a latex, in forming 

•10 the recording layer and which undergoes an 
increase in solubility in acetone on being 
healed Preferably the polymer is copoly. 
(uyrene/ethyi acrylate) (20/80); 

(18) a composition containing a copory- 
45 (butsdiene/styreae; and aa cxtho-quinoae-di- 

aside compound, e*, a compound cf that 
hind is described in United Kingdom Patent 
Specification No. Ml 6,73 7 such as 2^- 
bo(2 - bramo - 6 - diaxo - 2,4 - cydehesa- 

50 dim - 4 - yl - 1 - one) - propane, or an 
onhxHraincnc^diaxide compound splitting off 
an add on heating is described in United 
Kingdom Patent Specification No. 1,140,524. 
The solvent applied tc the recording 

55 material after the image-wise heating may 



comprise a siogje compound or a mixture of 
compounds. 

The solvent used in the method Jus to be 
selected appropriately for the selected heau 
sensitive compound or composition. A simple 60 
beating test on a given compound or con> 
pesitien, e.g., in a test tube, followed by a 
treatment with a liquid that 1*3 not a solvent 
for the unheated compound or composition 
suffices to show whether the compound or 65 
ccmpcnricn exhibits the necessary increase in 
solubility in mat particular solvent. 

The compounds and compositions (1) to 
(7) ihow an increase in water-solubility on 
b:ing bested; compounds (8) to (12) show 70 
an increase in solubility in in alkaline aqueous 
medium, e.g., an aqueous solution having a 
pH 12 whereas compounds (14) slso shows 
an increase in sorabiliry in an ether-type 
solvent, e.g., ethyl glycol or xaetfayldiethylene- 75 
glycol; compounds (12) to (16) show 1 rise 
in solubility in a C» — C, alkancl, eg., 
ethancl; compounds (16) and (17) ?how a 
rise in solubility in an crjaxuc caibcnyi com- 
pound containing two C v — Ci alkyl groups SO 
linked to the carbonyl group, e.g., acetone, 
and ccmpositicn (18) shows an increase in 
solubility in chlorinated aliphatic hydro- 
cartons, e.g., methylene chloride and carbon 
tetrachloride. 35 

Up till now the best results have been 
obtained with the compositions 3, 6* 8 and 

Tn the case that the soluble or most 
soluble portions of the recording layer art 90 
removed in the solvent txeatznest step a relief 
record remains cn the recording material. 
According to preferred embodiments of the 
invention the recording layer is black or 
coloured and after the information-wise heat- 95 
ing of the recording layer the soluble or the 
most soluble pflrrions are removed by the 
solvent treatment so as to leave a visible 
black or coloured image. When using this 
developing technique the dye cr pigment used 100 
for colouring the recording layer should pre- 
ferably be insoiubte in the solvent medium 
used so as to be resistant to dHfayMQ , 

In the case that the recording layer cotn- 
position is such that it is to some degree 105 
permeable by the selected solvent even before 
transforraaooa by heating, the treatment with 
the solvent may be such that the solvent 
removes the portions which have become more 
soluble by being heated and penetrates into 110 
but does not actually remove the other por- 
tions of the layer. la that case, the recording 
layer may be colourless and the solvent 
medium may bs coloured so as to colour or 
to change the colour of such other portions 115 
of the recording layer. 

The above definition ci the invention 
shows however that the invention is not re- 
stricted to methods wherein the solvent treat- 
ment removes the soluble or the most soluble 120 
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portion, of the recording toyer but .!» . n 
dude, method, wherein the solvent jived 
allowed merely to penetrate mio * 
(ieu. B, such penetrat.on. vanou, result, 

5 can be ichio-ed. Th«. on« *e «.d fic- 
tions h.ve become penetrated by so ven they 
can be transferred by adhesicn "preceptor 
Sect by temporarily pressmg such .he*, n.o 
ccWwith The recording toyer wh* u « 

10 wet and peeling the recordmg material and 
Teceptor sheet apart. If the solvent medium 
, coloured, so a* to colour 
different colour on the portion* of the Record- 
ing layer into which the medium penetrates 

15 hln the treatment with «'7« » * 
,h« i, required , to produce a copy « £ 
rccordine layer , a coloured larer then tne 

To « ro discolour cr bletch the recording layer 

20 n "e portion, thereof into which the medium 
oenetra«, or the solvent med.um may be used 
r«." e colouring matter to VlTtaS 
recordiM layer onto i receptor sheet to form 
"vffi record th«eoa In die latter 

25 the colouring matter can be a dye which can 
bV used in spirit duplicating » that the re- 
cepter sheet bearing the iran,fer 
be used • 4>irit duplicating »•««• Of course 
there are many other development possi- 

30 a solvent medium , ng 

be used which contain, a compound which 
enter, tao a colour- forming reaction with • 
T^ni present in the recordr* 
solveMmedium may. be wed » 

35 a catalyst for initiating a c^-' 0 """* '? 
action between reactam, already proent m 

VS?S. l, Ei the ^formation * be 
reccrded is in the form ei t printed decu- 
ao m«» normaHy woe area, of the recording 

substantially unbeaten. However the nven- 
^ c an 5 u«d for copying a copnnuou. 
we paphic original such rhvTm the mforma- 

M .Sn.wise heating yep the whole recordinjj 

45 Kbid TCa dTfferent are*. are heated 
? different eaten*, to ."^."^^Jl 
»«liB« tavcr i, information-wise differentially 
E!^FTce*v«uence reference ii prur.er.ly 

50 ^oT^^h^and unht.ted portions. 
In order to make the recording layer suffi- 
ciently iwoluWe is the PW^JS*^ 
water, befcre the Bttage-wwe heating, t » 
wnctiroes necenary, ef, ■ tie case of he 

SS abc^nentioned melamine mm, to heat the 

rSngTyer fomldon "*<i "'J 

SriS at a temperature benjten 50 and 

ml« atlZO-C The approjaja. 

<0 tin aad temperature should be de "" nl "!r 
e^perimentaUy; »ince too strong and too 
STm netting cause, an insotabibty .n 
"aS, which caaMi be reversed by a rather 
,he«-hii^mttaaity heating. 

65 The recording layer, which may be a seii- 



supporiini Ujtr, («.. a sheet) or a layer 
carried by a suitable support, can '"corpora" 
SI Vype* of ingredient, in add.tion to 
oneTmoTTcf the heat-sensirive ; «P«g» „ 
or composition, hereinbefore Imed. The 70 
lurcher iigredient or ingredient, (if My) can 
£ selected so « to permit ^ promote Jj 
required processing step, us.ng 

?vcn« medium, to be performed jjteg 
infonnatico-wiie «P«»« «' . th « '^ f ^' 73 
layer. For example the recording 
incorporate a dye or p.gment, (which may be 
* die or pigment which wUI diffwe. out o 
the T lam o/which wUI resiu diffusion cut 
^h^in.theso.ve.tmedium^.ec.ro- 60 

conductive particle,, eg, catbon J^£" £ 
mcul panicle,, reaction component, for he 
TocmaUon of a dye and/or a cauW« h 
eluding a colour reaction a . , « bl . se |" , " v ' 
tutaBMC, e.g., light-wisiiive silver halide a 85 
ilSide'developing 
developing nuclei for complexed «b»W* 
sato Th? recording Uyer may also cootam 
reuiforcing or niliof L"'/'.^ 90 

inorganic particle^ e.g. Pjructo. « «|*^ * 
m ica, or silica cr bentomte. Preferably these m- 
g^dsenr, are used in a weight ratsoi n m|i« 
If the »etected heat-tetaiuve polyoer(,) not 

"whhVvkw' .o faeiliutin, the eventual 95 
removal of heated pert ion, cf the recording 
Z^t ao a^ueooa^quid, the lay" !"»T be 
crmed fSoVa compo2ri« mco^raong o« 
or more water-soluble compound, j n '° J 1 "* 
Uyer in an amennt a, not sutatantuUly jo 100 

with such aqueeu, Uquid, e.f.. P ol T«2^ 
add p^crylamide, poly-N-v-iylpyrrohdor- 
and polycxyethylene rc,in». 

In an analogow manner the washmg away 105 
of the heated Srnena of recording laven that 
ale not^vabk with an. «^*2*£L 
be imprcved by iKorparaung intbe r«ort.«f 

RS^tatSSf no 

ment proetMing. 

The method, and material, according » 
die invention are intended primwtly for «e- 
oroducties of graphic orginala e.g. Une or 
SaMrnne origiXStf the invermon » new- 115 
S» esTcawibk of wider application e g. for 

the recordint material wspoosive to trans- 
mitted signal*. 

Io the pcrformaoce of the invention for 120 
ccpyini a graphic original, the uifcnnaiion- 
*Si heating of the recording^ layer may be 
by heatm. th.1m.je ^rhmg. 
of the original while these are a heaworj- 
dUive reUrion with the .'«^« 125 
the imate rnarking* arc infra-red assorting 

the orifSI to iafmtd nduooa If the 
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ing, such hating may be brought about by 
exposing the original to visible light. 

The exposure of the graphic original to the 
radiation to be absorbed by the image mark- 

5 iogs may take place while tuch markings ire 
in ccntact with the recording layer- In the 
cue cf a typewritten document, this results 
in a laterally reversed latent image in the 
recording layer. If ihc recording layer is 

10 carried by a transparent support and the 
latent image is developed by washing away 
the meat soluble portions of the recording 
layer and, if required colouring the remaining 
portico** an image is obtained, which ii legible 

15 through the transparent support. 

If the recording layer contains dyes r.r re- 
active components soluble in a suitable print- 
ing liquid, the thus developed recording 
material can be used at a master frcm which 

20 it ii possible to cbtain legible prints cn a 
suitable receiving material, e.g., it can be 
used as a matrix for spirit duplicating. 

According tc another embodiment the heat- 
sensitive layer is placed against the back or 

25 imprinted surface of a document during 
irradiation. The heat absorbed in the image 
markings Is conducted through the backing 
toward* the beat-sensitive layer. This "back- 
printing" method maket possible the produc- 

30 t ion of a legible copy if the original is printed 
cn a sufficiently thin, heat-resistant, heat- 
conductive base of paper or other material. 

According to preferred embodiments cf 
the invention, the recording material ccn tains 

35 one or more substances which is cr are 
capable of absorbing electromajroetic radia- 
tion to be used is exposing die recording 
material so that the heat required for in* 
formatico-wise changing the recording layer 

40 in respect of its solubility can be generated 
within the recording material itself. In such 
em bedim ents visible light and infra-red tight 
are preferably used, but ultraviolet light and 
other energetic electromagnetic radiation can 

45 be used if it is sufficiently abiorbed by the 
recording material to give rise to the necessary 
heating. 

Seme specific examples of substances 
absorbing visible light and infrared radia- 

50 tion, which can be incorporated in the re- 
cording material and which are preferably 
present in the recording layer to provide an 
optical density for the ccpying light of at 
least CU5 are finery divided carbon pax rides, 

SS &g* carbon black* and heavy metals in finery 
divided state, eg., silver, bismuth, lead, iron, 
cobalt, and nickel, oxides and sulphides cf 
rises* nsetsuX e^, maneanese dioxide, mag- 
aeTjg area oxide (FcaOA chromium cxide 

60 (CrO), cobalt sulphide, nickel sulphide, lead 
sorpaida, and pignseots and dyes such as 
Prassiaa) Woe and indjge. The parade sixe 
of these substances preferably dees cox ex- 
ceed 0.1 microns. These liahMtsorbicg sub- 

65 stances can he incorporated in the heat- 



sensjuve Uy«r or in an adjacent layer 
providing that a heir-conductive relauonship 
with the thermosensirive polymeric compound 
cr ccmposition exists. When carrying cut the 
exposure of the recording material it is neces- 70 
sary to ensure that there is no or insufficient 
hat transfer from the graphic original (if 
such is used) to cause the recording layer tc 
be heated non -differentially over its whele 
area. 75 

Methods and apparatus, by which, using 
the hue-generating property cf tnij nib- 
stances, the recording material can be exposed 
to an original are described in United 
Kingdom Parent Specifications No*. 8Q 
1,160,221, 1,139,891 and 1,154,902. 

In recording on original according to a pre- 
f erred embodiment of the invention, the re* 
cording layer of the recording material is 
of such ccmposition that it becomes soluble 85 
or more soluble in water on being heated 
and in corpora res dectro magnetic radiation* 
absorbing $ubstance(s) fcr beat production in 
the recording layer and the □uteris! is sub- 
jected to a short duration nigh intensity 00 
image-wise exposure to visible light and/or 
and/or infra-red radiation which is trans- 
mitted by or reflected from the background 
areas cf a graphic original located in contact 
with the recording material The image mart- 95 
logs of the original may be in beat-conductive 
relationship with the heat-sen si rive record* 
ing layer, if the exposure is aa exposure to 
high intensity radiation far a brief period of 
time. The exposure time preferably does 100 
not exceed 10-' second. In such very short 
exposure periods there is insufficient heat 
conduction to the recording layer from the 
image markings to have any ngnirVsnt effect 
cn the solubility cf the recording layer. On 105 
the other hand the radiation abfttbing sub- 
stance^) in the recording layer absorb(s) 
radiation and heat is generated in the sur- 
rounding hteat-sensDvc compound or com- 
position sufficiently to bring about the re- 110 
quired image-wise solubility a^fferenrutiaa. 

The short duraticn exposure may be per- 
formed by using a flash lamp preferably 
supplying; a light energy of 100 to 1000 Wau- 
seconda in a time interval of IQr* to 10' 1 115 
seconds. The intensity of the ex p osur e which 
must be used depends on the cosnposirsoa of 
the recording layer. Normally as exposure 
energy cf at least 0.1 Wanseconds/cm' is 
employed for obtaining a fufSdent solubility 120 
differentiation. 

Gas discharge lamps with a much lower 
energy output an be used, of course, if the 
emitted energy is (ocutsed onto a relatively 
email area of the recording material. 125 
Obviously, the successively exposure may be 
carried out progressively, in other words by 
exposing adjacent areas of the recording layer. 
The exposure is not necessarily a continuous 
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one but cm be executed by an intermittent 
flashing. 

For suitable developing techniques based 
on the difference in water-permeability and 
5 swellibilhy in water reference is made to 
United Kingdom Patent Specifications Nos. 
1,139,891 and 1.160,221. 

The present invention is mainly intended 
for obtaining a ccpy of a printed ten, line 

10 drawings, or screened original by wishing 
away the heated peri ions of a recording layer 
which contains a coloured pigment. If the 
recording layer is carried on a screen sup- 
pert, e.g. a nylon gauze, Japan paper, or 

15 metal wire screen, t screen printing master 
is obtained by selectively washing away the 
recording layer. Although the removal of the 
heated portions of the recording layer accord- 
ing to a preferred embodiment is carried out 

20 with a pure solvent or solvent miiture in the 
case no alkali is needed, the development can 
also be carried out with solvent compositions 
ccntaining a minor prcporticn, preferably 
less than 20% by weight, of dissolved sub- 

23 srances e.g. wetting agents or detergents, for 
improving the selective removal of the heated 
portions of the recording layer. The same 
subs ranees can enable the developer com* 
position simultaneously to penetrate into the 

30 non-heated portions of the recording layer and 
such composition may contain a colouring 
substance, eg. a dye, dye forming com- 
ponents) or (a) catalysts) for a dye forming 
reaction. 

35 When choosing a suitable support and an 
appropriate thickness of the recording layer 
the relief image left after washing away the 
heated portions of the recording layer can 
be used for plaoegraphic printing (relief not 

40 very pronounced) or letierpress printing (pro- 
nounced relief). In planographie printing the 
relief portions or portion* of the support 
or subjacent layer can act as the printing 
portions. Printing is possible with a lipo- 

45 philic ink as well as with a hydrophiJic tnk 
depending on the composition of the record- 
ing layer or the subjacent layer or support. 
A planographie printing process wherein use 
is made of a hydrophilic ink is called 

50 "reversed planographie printing'*. For such 
a process and suitable inks reference is made 
to United Kingdom Patent Specification No. 
1,142,472. 

When letterpress printing reliefs arc being 
55 prepared an after-hardening of the relief 
portions cr application thereto of lacquer 
may be necessary- If desired the support 
carrying the relief portions can be etched 
in the non-shielded portions and the resist 
60 image can then be removed preparatory to 
carrying out relief or intaglio printing. 

In the preparation of letterpress printing 
reliefs to? original is preferably an image- 
bearing traroparency consisting solely of sub- 
65 iraotialfy opaque and substantially transparent 



areas, the cpaque areas being of the same 
optical density, i.e., a So-called line or half* 
tone negative. Both negative or positive trans- 
parencies can be used as originals. Since 
light is passed essentially only through the 70 
cyear areas in the transparency, only the areas 
cf the thermopositive layer which correspond 
with such clear are asate heated by absorp- 
tion of radiation and become more soluble. 
The image of the clear areas of the trans- 75 
parency that is produced in the polymer layer 
cr sheet, after removal of the portions with 
increased solubility, is intaglic. These recessed 
areas constitute the non-printing portions, of 
a letterpress plate. The ink-carrying portions, 80 
i.e. the printing relief, in such plates are 
those portions which were under the cpaque 
area of the transparency and accordingly were 
not increased in solubility. In general, a 
positive transparency is used when the usual fi5 
photoengraving procedure would employ a 
negative, and vice-versa. 

Depending on the type cf polymer, the 
ingredients associated therewith and the in- 
tensity of heating, the increase in solubility 90 
by heating can be due to depclymerizatioo, 
hydrclyzation, degradation, or transformation 
from ncn-polar (non-ionicless water-sclublc) 
to more polar (ionic— more water-soluble) 
character of the polymer. 95 

The following examples illustrate the 
present invention withcur, however, limiting 
it thereto. 

Example 1 

A subbed cellulose triacetate film was 100 
coated with the following dispersion: 

hvdroiysed polyvinyl acetate 
having from 975—99.5% of 
acetyl groups replaced by 
hydrolysis (the viscosity at 105 
20°C of a 4% aqueous sons- 
uon is 5 cps) 25 g 

20% aqueous solution of form- 
aldehyde 25 ccs 
aqueous carbon black disper- 110 
sion ccntaining per 100 g: 53 
g of carbon , (panicle si2e less 
than O.l micron), 23 g of 
water, 18 g of ethylene glycol 
and 6 g of nony (phenyl poly* 115 
ethylene oxide I f 
water 250 ccs 

The recording material was exposed 
through a half-tone transparency by means 
of a flash lamp having an exposure time 120 
cf S.lOr* second and irradiating the material 
with an energy cf 1.03 Watiscccnd/cm* The 
recording material was then rinsed in running 
water for 3 minutes, whereby only the ex- 
posed portions of the recording layer were 125 
washed away, A positive black copy of the 
original eras obtained. 
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After drying of the coated layer, the optical 
density (measured by transmission) cf the 
recording miteriaJ was 0J4. 



5 A subbed ceJlulose triacetate Sim w; 
coated with the following dispersion: 

a 30% by weight aquecus 
dispersion of PAREZ RESIN 
6 B (i dimethyltrimethylol- 

10 mclamine-formaidehyde resin 
sold by American Cyanamid 
Company, New York, N.Y., 
U.S.A.) 44 g 

carbon blade dispersicn as used 

15 in Example I l g 

water go cci 



After drying of the coated layer for I 
hour at 80° C, the optical density (measured 
by transmission) of the recording material 
was 0.26. 

pie recording material was reflex-expcsed 
while in contact with an opaque lint original 
by meant of an electronic flash-lamp 
irradiating the recording material wiih an 
energy cf 1.01 Wartsecond/cm ! . 

The recording layer was then rubbed with 
a plug of wadding soaked with water. A black 
positive copy cf the original was risible 
through the transparent cellulose Triacetate 
support. 



20 



25 



30 



35 



40 



45 



50 



Example 3 
A subbed cellulose triacetate film w: 
coaied with a dispersion consisting of: 

poly(U - dihydre - 2,2,4- 

triroethylquinolinc) sold by 

Monsanto demical Company, 

St. Louis, Mo., U.S.A^ under 

the trade mark FLECTOL H 5 g 

polyacrylic add 6 g 

ethacol 95 ccs 

carbon block dispersion as used 

in Example 1 4 g 



After drying of the ccated layer, the optica) 
density (measured by transmission) of the 
recording material was 2.63. The exposure 
waa the same as described in Example 1. 
The e xposed p ofticua of the recording layer 
wen sesectrvely removed by rubbing with 
a pbtf of^ wadding soaked with water. 

A poamve bJacf copy of the original was 



was 



Example 4 
A sobbed cellulose triacetate film 
coated with a dispersion consisting cf : 



water 

6C9t neutral solution of a ecld- 
bardcnable reiorcicol - form- 
aldehyde resin in a mixture of 
equal parts of ethanol and 
water (viscosity at 20°C: 
300 cps) 

Aqueous carbon dispersion as 
described in Example 1 



120 ccs 55 



44 ccs 
1 2 



After having been dried the material Iisd- 
an optical density (measured by trans- 
mission) of 0.80. 

The material was exposed as described in 
Example 1. The exposed areas were removed 
by washing with water. A black positive ircagc 
was obtained. 



Example 5 
A subbed cellulose triacetate film 
coated with a dispersion consisting cf : 



water 

\% aquecus solution of a 
galactomannan 

aqueous carbon dispersion as 
described in Example 1 
11.5% aqueous solution of 
saponine 



65 ccs 
42 ccs 

1 % 
1 cc 

After having been dried, this material had 
an optical density (measured by transmission) 

cf 0l64. 

The material was exposed as described in 
Example 1. The exposed areas were removed 
by holding the material under a vigourous 
water jet. A blade copy was obtained firm 
the original. 



60 



65 



70 



75 



80 



85 



was 90 



Example 6 
A subbed ceJlulose triacetate film 
coated with a dispersion consisting cf: 

poiy(U - dihydro - 2,2,4- 

triroethyiquinoline) (sold by 

Monsanto Chemical Company, 

St. Louis, Mo., USA., under oc 

the trade mark FLECTOL K) 1 g 

1% solution of a low molecular 

weight poly(sryTene-p-suIphocic 

acid) in ethanol 75 g 

aqueous carbon dispersion as 100 

described in Example 1 2 g 

After having been dried, the material had 
an optical density (measured by transmission) 

of 1.08. 

The material was exposed as described in 105 
Example 1. The exposed areas were rubbed 
away by means of a plug of wadding soaked 
with water. A black copy was obtained from 

the original. 
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Example 7 
A subbed polyethylene terephthalate Him 
was coated with a dispersion consisting o(: 
ethane) ^ 42 cc * 

5 poly(U - dihydro • 2,2,4- 
trirnethylquinoiine) (">ld by 
Monsanto Chemical Company, 
St. Louis, Mo., U S^, under 
the trade name FLECTOL H) 2 J g 

10 methacrylic icid 6 S 

carbon dispenion as described 
In Example 1 ** 5 a* 

After hiving been dried, the material bad 
an opticil density (measured by transmission) 

1 ° f The material was exposed a J described 1 in 
Example 1. The exposed areas were rubbed 
away by means of a plug of wadding soaked 
with water. A black copy was obtained from 

20 the original. 

EXAMPU a 

The following ingredients were ball-milled 
for 6 hours: 

bleached shellac 2 * g 

cthanol . , 225 ccs 

carbon black (average particle 
size 0.1 <0 1 I 

A subbed polyethylene tertpbtha^iu^ 
port was coated with the resulting dispenion, 
30 in such a way that upoo drying a heat- 
sensitive mate/iai with «/P^ it to "2 
(measured by transmission) cf 041 waa 

obtained. a , . 

The material was then etpoaed as described 

35 in Example 1. The exposed areas were ^re- 
moved by rubbing the material with a plug 
of widdtng aoaked with an aqueous 0.6* 
solution of sodium hydroxide. A black posi- 
tive copy, which could also be used aa a 

40 printing plate for offset pnnnng, was 
obtained. 

Example 9 
The following ingredients were ball-milled 
for 3 boon: 

45 phenol-formaldehyde resin, rype 

novolak . , 25 * 

carbon black (average particle 
sized! ,) 



25 



50 The novolak type phenol-formaldehyde 
resin was prepared according to the following 
procedure T 

20 moles of phenol were mixed with 50 
ccs of concentrated hydrochloric acid and 
55 heated till the temperature of S5°C was 
reached. Ac this temperature 15 moles oi 
formaldehyde from a commercial 30% 
formalin-solution were added and the reaction 



tcmperiiure was increased till 100°C The 
reaction mixture was kept at that temperature 60 
till the sxneil of formaldehyde had dis- 
appeared. The resin formed was washed with 
water at 90— 100°C and from the resinous 
mass the excess of phenol wfi^^^ 
vacuum distillation at 170°C/12 mm Hg. 65 
The brittle resinous mass left on cooling was 
powdered in a ball-mill. 

A polyethylene terephthalate support was 
coated with the resulting dispersion in such 
a way that upon drying the obtained material 70 
had an optical density (measured by trans- 
mission) of 0.43. The material was reflex 
exposed ai described in Example 2 and rinsed 
in a 0.6# aqueous solution of sodium 
hydroxide. A black positive pnnt of ine 75 
original remained cn the film. 



Example 10 
The following ingredients were ball-milled 
fcr 4 hours: 

bleached shellac 25 g 80 
carbon black (average particle 

size 0.1 «} 1 I 

cthanol 225 ccs 

cumeue hydroperoxide 5 g 

A copper plate was coated with the result- *5 
iog dispenion so as to form thereon a beat- 
senaiuve layer, which upoo drying was 7 ,» 
thick. The material was exposed as described 
in Example I. The plate was then rinsed 
in a 1% aqueous solution of sodium W 
hydroxide, whereby the exposed areas were 
washed away. Subaequently the plate was 
dipped for 10 mia in a \0% aqueous iron 
(III) chloride solution and rinsed with pure 
water, whereupon the still remaining heat- 95 
sensitive layer was removed with acetone. An 
image-wise etched cepper plate waa obtained. 

Example H 
The followittf ingredients were ball-milled 
for 6 hours and applied to a subbed poly- 100 
ethylene terephthalate film support: 

poly (N - vinyl pyrrolidone) 
(average molecular weight 

ethanol 20 ccs 105 

water t *0 ccs 

carbon black (average particle 

size 0.1 ,«) 0J « 

The resulting heat-sensitive material had 
an optical denary (measured by transmission) 110 
of 0.70 after drying. . 

The material wis exposed as desenbed m 
Example 1, and rinsed with a 0J% aqueous 
solution of sodium hydroxide A black posi- 
tive image was obtained. H5 
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. E*A*KH 12 

The following uifredicnrs were ball-milled 
for 12 hours: 

phenol - formaldehyde resin. 

5 :ype Novolak (prepared 
analogously to the preparation 

of Eiample 9) \q e 

cobalt(H) sulphide 4 g 

cumene hydroperoxide 05 2 

10 ethanol fi0 " ^ 

The resulting dirpenion was applied to a 
subbed pclyethylenc-tcicphthalate film sup- 
port m such a way that upon drying the 
material had an optical density (measured bv 

15 nnowuon) of 0.44. After exposure cf the 
material as described in Example 1, the 
exposed areas were removed by rubbing with 
* plug of wadding ,caked with a C.6C* 
aqueous solution of sodium hydroxide. A grey 

20 positive image was obtained. 



EXAMPLS 15 

A subbed polyethylene tertphthalate film 
was coated with t solution of 5 g of crescl- 
formaldchyde resin, type Novolak (prepared 60 
analogously to the preparation of Eiample 9) 
in 48 g 0/ ethancl, so that upon drying a 
ayer having a thickness of 5 microns Was 
formed. A covering layer consisting of the 
following ingredients waa applied therero- 65 



Example 13 
The following ingredients were ball-raiJIed 
for 12 hours: 



25 



bleached shellac 
manganese dioxide 
ethanol 



10 g 
2g 
60 ccs 



The resulting dispersion wu applied tc a 
subbed polyethylene tereplrthaJate support so 
that upon drying the opdeal density of the 
ra*ttnal (measured by transmisaion) was 0.44 

^vJSfF"? °1 « described 

jo Example 1, the exposed areas were rev 
moved by rubbing with a plug of wadding 
soaked with a 0.6% aqueous scJutiotTof 
35 sodium hydroxide, A black positive inure 
was obtained. B 

Exampu 14 
The following ingredients were ball-milled 
tor 0 hours: 



50 ccs 



40 ethanol 

cresol . formaldehyde resin, 
type Novolak (prepared 
artaJngousiy to the preparatieo 
Am of Example 9) 10 r 

45 ^lori-bfc(dL Pigment Blue * 
27) 3 g 

JSSfSS? <U 9* r,ifl0 tpplied to a, 

<n w r *™»» • weight of 

ii^E* * & hat^tivc 

*yer wis 11 xnxroos afttr drymg. The re- 
^"«^wtt exposed as dLcnbed in 
fino^k 1. The exposed portions were ra- 
ce ^d ^ipptnt « ao 0.6% amjeous soto- 
55 twn of sodium hydroxide. A blue positive 
image was obtained. 



B% aqueous solution of gelatin 1 g 
carbon dispersion ss described 
in Example 1 1 - 

5% aqueous schition cf a poly- 
oxyethyJcne resin having a 70 
melting point of 66°C and a 
viscosity of 300 cps at 25°C 9 ff 

water « ■ 

ethanol {I \ 

11.5% aqueous solution of 75 
saponine j ^ 

After having been dried, the resulting heat- 
sensitive material had an opdeal density 
(measured by trajwmiasion) of 0.86. The 
nutenal was exposed as described in Example 80 
1. The compJete avering layer wu removed 
with runrung water. Subxqucntry the material 
was nnsed for 1 min. in a 0.6% aqueous 
solution of sodium hydroxide, whereby the 
exposed areas of the cresaMbnisaJcUrydO 85 
res* layer dissolve Thi, can be otarvleTby * 
colouring the ted parts of the subsmtxna 
cf the polyethylene terephthalate fUm by 
meanj of a 1% aqueous solution of a dye 

crystal violet The alkali treated material 90 
can^be used eg., as a positive offset printing 

EXAM?L1 16 

^T!!fK Supp 7 t - weigbia ? 90 *■« 

coated with a solution q| ; g$ 

water « _ 

gelatin 9 ] £ 

10% dispersion of blade 

colloidal silver in water 4 m 

11.5% aqueous lolution of 100 

saponine 1 f 
20% aqueous soJutioa of form- 

aldehyde x f 

Tre resulting layer contained 0.27 x of 
ulTer per sqjn. and wu coated with a cover. 105 
log layer consisting of a solution of 5 g 
of cresoUcmaldebyde resin, type novolak 
prepared analogously to the pcepirauon to 
Example 9) in 4$ g of ethanol T%i dried 
cowering layer was 6 microns in thickness. 110 
Tne material w„ exposed as described* 
Example 1, dipped for 45 sec in a 06% 
jqueeua solution of sodium hydroxide, rinsed 
for 1 while 1 in water, and dipped for 10 see. 
m a bleaching bath comprising 15 g of US 
pctasuum bromide and 15 $3 potassium 



SEP 27 1999 11: 11 



800 421 5585 PAGE. 11 



hc«cyinofemte<Ilt) per litre of water. A 
black positive image was o beamed since the 
bleaching enly occurred at the esposcd areas 
of the heat-sensitive material, where the 
5 heated cresol-formaldehyde resin covering 
layer was removed by the sodium hydroxide 
solution. 

Example 17 
A subbed polyethylene terephihilatc sup- 
10 port was coated with a solution comprising: 

ethancl 15 ? 00 

poly(N-vinylp)-rrolidone) J g 

dunethylolmelamine - form- 
aldehyde resin (a 20* aqueous 
15 solution has a pH 8.2) 14 t 

Sudan browo BB (C.I. 12,020) 1 g 

The dried heat-sensitive layer was % 
microns in thickness. It was brought m con- 
tact with an original and reflex ^ exposed 

20 to infrared radiation in a ''Seajtarj (Trade 
Mark) apparatus of MMAt cf Saint Paul, 
Minnesota (U.S-A.). The part* of the heat- 
sensitive layer that were heated according to 
the image areas of the original were removed 

25 by rubbine with a phig of wadding soaked 
with water. A brown negative print was 
obtained from the original 

Example IS 
A subbed ceUulose-triacetate support was 
30 covered with a coating composition for a 
heat-sensitive recording layer from a dis- 
persion consisting of: 

a 10<& solution in ethanol/ 
water (1:9) of polyvinyl 

35 alcohol with a depee of 
hydrolysation of 73—7** 
(viscosity of a Vk aqueous 
solution: 7 epi) 3<" *« 

a 10% aqueous solution of di- 

40 methytolutea l 200 « 

a \% solution of naphtho- 
quinone - (U) - diaiide - (2)- 
5 . sulphofluoride in acetone 100 ccs 
carbon dispersion as described 

45 in Example 1 3 8 

The dried hut-sensitive material had an 
optical density (measured by transmission) 
ol 0.64. The material was exposed is de* 
scribed in Example 1 and rimed in ethanol. 
SO A black positive print was obtained from 
the original* Using no carbon dispersion in 
the coating composition no differentiation 
after exposure and rinsing could be detected. 

EXAMPLI 19 
55 A subbed polyethylene terephthalate film 
vm coated with a dispersion obtained by 
ball-milling (he following ingredients for 6 
hours: 



methylene chloride 88 , ccs 

carbon black 0.3 g 60 

a non-hardenable phcnoJ- form- 
aldehyde resin whose solubility 
in ethanol increases by heating, 
sold under the trade mark 
SUPER - BECKAC1TE - G 65 
3094 by Reichold Chcmic 
A.G., Hamburg, W.-Germany 
(melting point: 130°C) 12 S 

The dried material hid an optical density 
(measured by transmissioo) of 0.28. 70 

The material was ciposed as described m 
Example 1. The exposed ureas were rubbed 
away by means oi a plug of wadding waked 
with ethanol A grey black copy was obtained 
from the original. 75 

Example 20 
A subbed polyethylene terephthalate him 
was coated wjOi a dispersion consisting cf: 

a AQVc anionic emulsion of a 

copoly (styrene - N - vinyl- 80 

pyrrolidonc) (93/7) in water 30 ccs 

water 70 ccl 

carbon dispersion as described 

io Example 1 0J g 

The dried material had an optical density 85 
(measured by transmission) ol 0.25. The 
material was- exposed as described in Example 
1 and rinsed in ethaaoi A positive print 
wis obtained frcm the original 

EXAStPLB 21 90 
The following ingredients were hall-milled 
for 6 hours: 

copoWbuudkne-stytene) (15/ 
85) (• 33J# solution in 
xylene has a viscosity of 195 
cps at 25°C) 

2,2 • bis(2 * bromo - 6 - diajo* 
2,4 - cyclone xadiene - 4 • yl* 
1 one) - propane 
careen black (average parade 
size: 0.1 microns) 
methylene chloride 



50 s 



5 8 

2 8 

500 ccs 



95 



100 



The resulting dispersion was applied to a 
polyethylene terephthalate support so that 
upon drying an optical density (measured by 105 
transmission) of 0.H was obtained. The 
material waa exposed as described . * trample 
1 and rinsed in carbon tetrachloride. A black 
positive print was obtained from the 
original. Repeating the whole procedure, using 110 
no light-absorbing pigment in the heat- 
sensitive layer, no differentiation during 
rinsing could be obtained. 
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11 



10 s 



for 12 hours: 

crude shellac 
5 FcO.Fc,O a (avenge particle 

si« 0,1 f t) 4 g 

ctiunol 60 ca 

The resulting fine dispersion was applied 
as such to a subbed polyethylene terephthalate 

iu film support in juch a way that upon drying 
a layer of 16 microns thickness wis obtained. 
The material wu exposed u described in 
Example 1. The exposed portions were re- 
moved by rubbing with a plug of wadding 

15 soaked with cthanoL A red-brown positive 
image was obtained. 

Example 23 
A subbed polyethylene terephthaJate tilnr 
support wu coated with a dispersion com- 

20 prising: 

non-ionic 38% by weight 

aqueous dispersion of copal?* 

Cjtyrene/cthyl aayiate ester) 
„ « o /80) la ccs 

25 J( . 90 ca 

carbon dispersion as described 

in Example 1 o J g 

The dried hac-seasitfve material had an 
7n °P° a i (measured by trananuasion) of 

30 0.30. It was exposed as described in Example 
1 and then rinsed with acetone, A positive 
copy was obtained from the original 

Example 24 
*c A P°^y«hylene terephthalate support pro- 
35 vided with a gelatm-containing subbing layer 
ccmpotidon afiering more hydrophiLc sur- 
face properties than the polyethylene tere- 
phthaiate itself was coated with a solution 
comprising: 



40 ethanoi 

phenol-formaldehyde resin, type 
NoyoUk (prepared as described 
m Exampfe 9) 5 g 

The dried heat-«enimve layer was 16 
45 microns in thu±ness. It wu brought in con- 
tact wttb n reversed negative silver image 
««™? a V°** to infrared radiation m 
a Secretary" apparatus of Minnesota Mining 
a^MamAcmjttf Company, St Paul 
50 Minxv U^A. The parta of the hcat-seasitivt 
layer that were heated according to the mute 
areas of th* original could ** removed^ 
rubbwy with a phaj of wadding soaked with 
« -7 }*xav* sohrtkm of sodium 

55 nydroijde. After treating the coated side of 
the film with a lithographic solution contain- 
ing 5 g of gum arabsc and 1 g of phosphoric 



Example 25 50 
The following ingredients were bail-miiled 
for 17 hours; 



iscpropanol 

polyaoyiic add 

carbon biack (average panicle 

size: 0.1 *•) 

Crystal Violet (CI. 42,555) 



I00O g 
125 g 

31 g 
U7g 



65 



To the resulting dispersion wu added a 
solution cf 39 g of poiy(U-dihydro-2A4- 
mmethytquinoline) in 320 g of isopropanoL 70 
The whole wu coated on a subbed poly- 
ethylene terephthaJate film at a ratio of 75 c 
per sq.ni. and dried. 

The recording material wu then exposed 
through a silver image line transparency (the 75 
silver image side wu in contact with the 
recording layer) by means of a flash lamp 
having an exposure time of 8.10^ sec The 
material was irradiated with an energy of 
1.03 Wauaecood/ca'. The exposed areu 80 
were rubbed away by means of a plug of 
wadding soaked with water. A reversed posi- 
tive image of the original transparency was 
obtained. Thar image wu used u a master in 
heemgraphk printing whereby several right as 
reading violet copou were obtained. 

Exampli 26 

A subbed polyethylene, terephthtlatc film 
wu coated at a ratio of 90 g per sant. with 
a composition consisting of: 90 

demmeralised water 510 ccs 

pcly(N-vmyipymiidone) 70 • 

dimemyiclmeJamme - form- 
aldehyde resin whose pH wu 
?; 2 .. m * 20% aqueous solution 70 e 05 
HeUogen Grin GN. Colanyi 
Tag (a green ph&docyaninr 
pigment dye CI. 74,260— 
marketed by Badtache Anilnv 
6t Soda-Fabrik A.G., Lad- 10o 
wiphafen a/Rh., W^ennany) 30 g 
5ve rotation of the compound 
having the formula: 



5— ,-oS 



*3+ 



in a mixture of ethane! and im 
demineralised water (1 : 1) 20 ccs 

After drying, the heat-sensitive layer was 
brought into contact with an original and 
reflex exposed to infrared radiation in a 
Secretary- apparatus of Minnesota Mining no 
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and Manufacturing Company, St. Paul, 
Minn, U.S.A. The pirti of the heat-sewi- 
tive layer that were heated according to the 
image areas of the original were removed by 
5 rubbing with a plug cl wadding soaked with 
cthanal. A green negative print of the original 
was obtained. 

Example 27 
A subbed cellulose triacetate him was 
10 ccated at a ratio of 30 g per sq.m., with a 
composition consisting of: 

dcmincraliscd water 770 ccs 

S0*# aqueous solution cl a di- 
methyl - triraethylolmelaminc- 

15 formaldehyde resio ^ 5 

ascorbic acid l[} * 

\Q<7c solution of isooctylphenyl 
polyethylene oaide in de- 
mineralised water 70 ccs 

20 aqueous carbon black dispcr- 

sicn a* described in Eiampfe 1 30 g 

After dryiof of the coated layer^ the re- 
cording material was reflex exposed while 
in contact with an opaque line original by 
25 means of aa electronic flash-tamp imdmuig 
the recording material with an energy of 0.43 
Wirtsecond/cm\ and having aa exposure time 
of 2.10^ see. 

Further the areas of the recording layei 
30 corresponding with the white arc* of i he 
original were selectively removed by rubbmg 
with a plug of wadding soaked with water. 

A positive black copy of the original was 
obtained. 

35 EXAMf L£ 28 , 4 , 

To a solution of 5 g of ooiy(U - dthydro- 
2,2,4 - trimethylquincline) in 30 cc* ol a 
yt tqueous solution of hyownlcnc acto 
was added a composition consisting of: 

40 dcmincraliscd water 74 M 

polyethylene glycol haying an 
average molecular weight of 
200 3 1 

aqueous carbon black disper- 

45 sicn as described in Example t 4 g 

jhe resulting dispersion (pH 2) was coated 
oa a subbed cellulose triacetate film in such 
a way that open drying the resulting ; nutenal 
had an optical density (measured by rraaa- 

59 mission) of 136* . „. ms _j 

TTte recording material "posed 
through a halftone transparency by means 
of a flash lamp having an espowre nme ef 
2.KH ««. and irradiating the material with 

55 an enerfy of 0J1 

posedaieaa were then removed by rubbing 
wkha plug of wadding soaked with water. 
A Wack copy of the original was obtained. 



EXAMPLS 29 

The following ingredients were ball-milled W 
for 6 hours: 



65 



ethanol t t t . 74 g 
lg.59fe solution o( polyacryiic 

add ia isopropancl 2( * S 

carbon black * 8 

2,4-dihydrosy-beruophenonc 4 6 

The resulting dispersion was coated on a 
subbed polyethylene terephthalate film m such 
a way that upon drying the icndtoMi material 
had tn optical density (measured by trans- TO 
mission) o/ 5.50. The recording material was 
exposed as described so E«mple 1. The 
eapesed ateaa were then removed by rubbing 
with a plug of wadding, soaked 
A black copy of the original was obtained. 75 

Example 30 
The following ingredients were ball-miiiec, 
for 6 hours: 



methylene chloride *° C 

carbon black (average p*mde 
size: 0.1 microns) 1 $ 

i polyamide containing the 
following recurring units: 



80 



85 



prepared icecidiBf to a method 
n described ia Die Makro- 
Rwlckutar* Chemie, 103 (1967) 
p. 301—303 3 « 

The resulting diipenioo was M 
. nibbed potyethylca. ^hthibw fita m 90 
such , wit that after drying the rewtang 

^Serial hid an «P«i»> ^ ( "«^ 
by triMmwsioo) ol OJO. The rtrardmf 
mettriilwie«poiediso^tbed«E^»pl« 
1 ind the eipoied pofttooa were remo*M oy » 
ubbfof withTpTufof *»f^ «<!»>«» «* 
■ 2* •mieow toluuoa of Imodium onto 
ph«?ha^A grryiah bla* poakm irnag* 
of the original was obtained. 

WHAT WE CLAIM IS:- »» 
I Aa informatioiwtcofding metnoa 
whtrda • recording m.teri«l> «"* 
orisinc • hett-iemitwe recording layer ol a 
Sirioa web that the lohiWUty of any 
ri^eTeree of the layer in a gwea tolatnt 105 
flo be used ia the method) can be increased 
by heaiot that area of the layer, wherein 
the aid layer ia mfonnation-wiae heated to 
zLtai . renfd of the information m term* 
SltaUSR *e ^biU^Jn ^d 110 
soltent of ditfotat aieaaof 
layer, and wherein the whole layer » then 
conuord with «*■ »lr«t to cause the pot- 
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tions of the recording layer which arc soluble 
or most soluble in sucb solvent to be removed 
or^enetrated by such solvent, the said method 
being duracterised in that the said recording 
5 layer. li wholly or mainly composed of oce 
or more heat-sensitise polymeric compounds 
or compositions identified in the following 

(1) galactomannan; 

10 (2) a hydroxTpropylmcthyl-celluiose; 

(3) a slightly hardened methylol-melaiaine 
resin or a slightly hardened wholly or 
partly etherified roemyloj-melamiae 

, f r "ia toe water-soluble type; 

15 (4) a resorciool-fbnnaldehyde resin which 
is soluble in etfcanol or in a mixture of 
water and ethanoi and which becomes 
soluble in water alone by heating 

(5) a composition containing a water* 
20 soluble polyvinyl ifcchot mixed with a 

compound containing (a) reactive 
carbenyl group(s) 

(6) a composition which becomes water- 
soluble or more water-soluble on heat- 

2? lug and comprises an acidic can pound 
and a water- insoluble polymer contain- 
ing a bask nitrogen-containing hetero- 
cyclic nucleus of the type present in 
the following recurring unit: 



13 



30 



1 A J' 



wherein: 

Z represents the necessary atoms to 
complete a substituted or unsub- 
sututed aromatic nucleus, and 
33 R represents hydrogen or a group that 
maintains the basic properties of the 
nitrogen atom to which it is 
attached, 

(7) a reaction product of (a) a water- 
40 soluble polymer or copolymer of an 
n^-ethyfenicaily unsaturated com- 
pound containing at least one carboxylic 
acid group and (b) a reactive com* 



45 



pound, such product being one which is 
less soluble in water than the aji- 



ethylenicaUy unsaturated compound 
but which oa being heatad dissociates 
to form a composition which is more 
soluble in water man said reaction 
SO product; 

(*> ft cresoUotmnidehyde resin of the 

novoiak type 
(°> • pheaoMormaldehyde resin of the 
novokk type 
55 (10) s polymer containing an aao group 
linked through a carbon atom to a 
nitrite group 



(11) poly-N-vinylpyrrolidone 

(12) crude and/or bleached shellac 

(13) potyO^ - dihydio - 2,2,4 - trimcthyj- 
quinolme) ' 

(H) poly-N-vinylpyrrolidone in admixture 
with a water-soluble mdamine-form- 
aldehyde resin; 

(15) n composition containing polyvinyl 
alcohol cr a partially hydroUaed poly, 
vinyl scetate mainly containing rinyl 
aJcohd units, miied with a miinone- 
ojaxide compound sod an aldehyde or 
latent aldehyde; 

(16) s copoly(styrene/N-vinyIpyTroh*done) 
r/bich has been used as a latex in form- 
ing the recording layer and which 
undergoes w increase in soiubiUty in 
ethanoi cr another C 4 C ilkanoi on 
being heated. 

(17) a ccpoly(styrene/acrylate ester) which 
has been used as a latex in forming the 
recording layer and which undergoes aa 
increase in solubility in acetone on berne 
heated. 

(38) a composition containing a copoly- 
(butsdiene/styreoe) and an o-quinone- 
diazide compound. 
2. A method according to claim 1, wherein 
the recording layer is black or coloured and 
after the Jniormatioo-wise heating of the re- 
cording liyer the soluble or the most soluble 
portions thereof are removed by the solvent 
treanaent so as to leave a black or coloured 
record. 

A method according to claim I cr 1 
wherein the recording layer contains at least 
one of the compounds or expositions num- 
bered 1 to 7, and wherein after the 
information-wise heating the heated por- 
tion, of the recording layer are removed n 
mesa of water. 

4. A method according to claim 1 or 2, 
whereto the recording layer contains at lease 
one of the compounds ox compositions num- 
bered 8 to 12, and wherein after the imatc- 
wue heating the heated porticos of the re- 
cording layer are removed by means cf an 
aqueous alkaline liquid. 

5. k method according to claim 1 or 1 
wherein the recording layer contains at least 
one of the compounds or compositions 
numbered 12 to 16, and wherein after the 
image-wise heating the heated portions of 
the recording layer are removed by means 
of a Q—C alkanol. 

6. A method according to chum 1 cr 2, 
wherein the recording layer contains st ft 
one cf the compounds 16 or 17 sod wherein 
after the image-wise heating is treated with 

7. A method according to daim i or 1 
wherein the recording layer cartiina the 
composition 18, and wherein after the image- 
wise heating the heated portions of the re- 
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cording layer ire removed by means of a 
chlorimied aliphiwr hydrocarbon compound. 

S. A method sccordine; to any preceding 
claim, "herein ihe recording layer contains 

5 , distributed coloured » b, «^ w fc ™. 'JE? 

5 which it or are capable cf ab»orb;ng «d,z- 
red radiation and/or viiibk or ultraviolet 
liebt and wherein the said layer is informa. 
tion-wi* heated by inforrntt.on-w.se 

10 ing suds layer to radiat.on which >s absorbed 
by such substance(s) so that Use hci « 
generated within such layer by ndiat.cn 

'Wrae'thod according to claim S; wherein 
15 the recording layer has an optical density 

ci more than OJS. . 
10. A method according to claim 8 or », 

wherein the recording layer uKorporates finely 

divided carbon particles, ftawtad Is heavy 
20 metal, or an wide or » solph^e of a said 

metal at substance which absorb* aid radia- 

A method according to any of claims 
g in 10, wherein the exposure » a shor«- 
25 duration high-inumity *3L°* u , r ?- 

12. A method aecerding to claim 11. 
wherein the eiposuto lasts no longer than 
10 1 seconds- , . • ■* 

13. A method according to chunjl 
30 wherein the exposure is earned J* £ 

of a flash limp emitting a W ™«™ of 
visible light than ol infra-red 

14. A method according to any of claims 
g to 13, wherein the recording layer contains 

35 a said dUtributed substance which can be 
bleached in the heated portions. 

15 A method according to any of claims 
1 to 7, wherein the informaoon-wue htaimt 
is effected by heating the image markings of 

40 a graphic Original Jocated in contact with 
the recording material. -r- .-„_ 

16 A method according to any preceding 
clairi wherein the recording layer contains a 
dye and following the Worraanon-wise heat- 

the recording layer are removed snd the 
r^orSng material ii then used as a master 
in spirit duplicating by means ol a ptiming 
liouid which dissolves such dye. 

50 17 A method according to claim \€ 
wherein the said soluble or most soluble 
pcrtions of the recording layer are removed 
C washing them awiy in an apparatus 
«^rdunT» the United Kingdom P«em 

5$ AwS«« No * 25646/67 (Spec N* 

U lg^method according to any preceding 
claim, wherein the recording lay« is earned 
directly or through a subjacent }*W * • 
60 mpm and wherein after the informa ien- 
W "Kant of the recording layer, *■ »^ 
or most soluble portions thereof are removed 
^Eiaid support or subjacent layer is 

65 '"S'a method according to claim 3 or any 



of daims 8 to 18 insofar ts such claim is 
dependent on claim 3, wherein said record- 
inr layer contains a composition which is 
numbered W " claim 1 sod in which the 
acidic ccmpound is i polymer or cor*iymcr 70 
of an ^cthylenically unsaturated compound 
containing a carboiylic or sulphomc scid 

8rO 20 P " A method according to claim 3 oi 
anv of claims 8 to 18 insofar as such claim « 
is dependent on claim 3, whertm said re- 
cording layer contains a composition which 
numbered (6) in claim 1 and in which the 
said water-insoluble polymer is poly(i,2-d*- 
bydro-2^,4.trimethylquinoline). 

21 A method according to claim 3 or any 
cf claims 8 to 18 insofsr as such claim is 
dependent on claim 3, wheiein aid recording 
liyer contains a composition which is num- 
bercd (6) in claim 1 ind in which the oodic 85 
compound is present in a we. ght ratio of 
20-400# with respect to the water- 
insoluble polymer. 

22. A method according to claim 4 or any 
cf claims 8 to 18 insofar as such da.m is w 
dependent on claim 4, wherein sa.d record- 
ing layer contains a ccmpound which is 
numbered (10) in claim I 
polymer comprising groups of the following ^ 
structure: 



CS 

-A-: 



Ms 



CS 

I 



R 



I 

R 



wherein R represent! a lower >W *«•>- 

23. A method according to claim «, 
whereia inch polymer is a polyester or poly- 
rrnST c^iiSajAe Wlowinj structural 100 
(roup in iw recurring unin: 

o CS Of o 

ii i I :l 

R * 

whereia R repiesentt • lc«w autyl from?, and 
Y rtprtseati a bivalent hydiocarbon rad«iL 

24A method according » cla™ 5 or any 105 
of claim. • » li insofar as 
depended on claim S, wherein aid recoriinij 
S cootiios t composition which* 
numbered (IS) in claim l^nd whjeh mcUjde. 
J^^e-diaide compound as described in 110 
United ICnfdot. Pnten. Appbcnuoo No. 
J728/66 (Spec. No. 1,136444). . 

23 A memod according to claim 5 orany 
oi claims I to 1» mso/sr ss rot* cUtm r» 
depevdent on ekim 5, whereia wd recording 115 
lircr contains a composition what* it num- 
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formaldehyde or • latest aldehyde which splits 
off formaldehyde on hearing. 

2d. A method according to claim 5 or any 
of daunt 8 to 18 insofar as such daim is 
dependent cn claim 5, wherein said recording 
layer contains a composition which is 
numbered (15) in claim 1 and which includes 
naphtho - quinone - 1,2 - diazide(2) - 5- 
sulphcnyl chloride or naphtho - quinone - 1,2- 
diazide<2) - 4 - sulphonyl chloride. 

27. A method according to claim 5 or any 
of claims 8 to 18 insofar at such claim is 
dependent cn daim 5, wherein the recording 
layer contains a competition which is 



numbered (15) in claim 1 and which includes 
an onho-^uinone diazide compound as de- 
scribed in United Kingdom Patent SDeofi ca- 
tion Mo. 1,116,737. v 

28. An information recording method sub- 
stantially according tc any of the Examples 
herein. r 
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